ZnO nanowire field-effect transistors with floating gate nodes of Au nanoparticles.
The memory characteristics of top-gate single ZnO nanowire-based field-effect transistors (FETs) with floating gate nodes consisting of Au nanoparticles on top of the nanowire channels were investigated in this study. Au nanoparticles, synthesized by a thermal deposition of Au thin film and by a subsequent thermal annealing procedure, were embedded in between Al2O3 tunneling and control gate layers deposited on ZnO nanowire channels. For a representative single ZnO nanowire-based FET with floating gate nodes consisting of Au nanoparticles embedded between Al2O3 layers, its drain current versus gate voltage (I(DS)-V(DS)) characteristics for a double sweep in the gate voltage range from -4 to 4 V exhibit a clockwise hysteresis loop with a threshold voltage shift of deltaV(th) = 1.6 V, resulting from the tunneling of the charge carriers from the ZnO nanowire channel into the Au nanoparticles. In addition, the charge storage characteristic of threshold voltage shift with the elapsed time observed in this FET is also discussed in this paper.